(CNS) stimulants, antiepileptic drugs and anticholinergics. 2 Supportive care in the form of physical, speech or occupational therapy are also available for the prevention or management of clinical manifestations of NPC and any associated secondary complications. 
Current Outlook
Prognosis is poor for patients with NPC, but the rate of disease progression is highly variable between patients. This underscores the need for accurate and earlier diagnosis coupled with therapies that stabilise symptoms of NPC and improve quality of life. To address this clinical need, research is ongoing at many expert centres to provide a greater understanding of the epidemiology, pathophysiology, diagnosis and treatment of NPC. [9] [10] [11] [12] An example of these research initiatives is the NPC and Healthcare Professional Survey.
The Niemann-Pick Type C Patient and Healthcare Professional Survey

Purpose of the Study
The NPC Patient and Healthcare Professional Survey was conducted in six countries (the UK, France, Germany, Italy, Spain and
The Netherlands) with the intent of providing insight concerning the complexities of NPC diagnosis and first-hand experiences in diagnoses of NPC. In-depth qualitative interviews were performed with the parents or carers of 26 families in which one or more family members was diagnosed with NPC; 28 patients (11 males, 17 females) between the ages of three and 36 years were involved. Interviews involving families with more than one family member who had been diagnosed with NPC focused on the first member to be diagnosed. Interviews were concurrently held with four healthcare professionals who are experts in the field of diagnosis and management of NPC. These were:
an NPC specialist nurse, a neurological psychiatrist, a paediatric geneticist and a paediatrician specialising in hereditary metabolic disease. The goals of this survey were threefold:
• to determine whether parent or carer experiences in the diagnosis of NPC could be used to raise awareness of NPC, thereby improving time to diagnosis and initiating effective therapy and management of the condition;
• to assess the emotional impact of the disease from the perspective of a patient or carer, the benefits of receiving a definite diagnosis, and accessibility to forms of support; and
• to determine whether differences exist between countries in terms of the diagnostic process for NPC, its emotional impact and benefits.
Identifying Challenges in Diagnosis
The time to diagnosis of NPC is limited by the symptomology exhibited or experienced by patients and how quickly they are recognised. 4, 10, 13 This emphasises the idea that greater awareness and knowledge of the disease and its manifestations among healthcare professionals could expedite referral to specialist centres. Moreover, the non-specific symptoms of NPC are such that patients may commonly be misdiagnosed, thereby unnecessarily delaying treatment. It is therefore necessary to encourage healthcare professionals to consider underlying conditions of non-specific symptoms by providing increased awareness of the disease. 13 A scheme representing the symptoms occurring over time in NPC and corresponding misdiagnoses at each stage is given in Figure 1 .
These issues were highlighted in the interviews with parents and carers. Among the families interviewed, the average time from the onset of noticeable symptoms to diagnosis of NPC was just over five years, although the range spanned from a few months up to 19 years.
It appears that the average time to diagnosis varies depending on the type of symptoms presented (see Table 1 ). Patients that exhibit severe visceral symptoms (e.g. hepatomegaly, splenomegaly or jaundice) are often immediately referred to specialist paediatricians, which results in a relatively quick diagnosis. 10 However, these symptoms are not always recognised in infancy, may subside over time by themselves and may even be attributed to viral or immune disease. NPC is more difficult to pinpoint using symptoms of developmental delay because symptoms emerge over a longer period of time and may resemble those of more common disorders (e.g. dyslexia) and general learning difficulties. 
NPC
Symptoms Misdiagnoses
Non-specific symptoms (clumsiness; ataxia; reduced performance) Clear neurological presentation: ataxia; dystonia; cataplexy; dysarthria; eye palsy Progressive cognitive dysfunction (also mood/behaviour disturbance) Dementia Although behavioural problems and learning difficulties may lead to psychiatric referrals, it is often the case that patients are not referred to a neurologist until severe changes in behaviour, such as loss of acquired skills, or the onset of severe physical symptoms, such as seizures or cataplexy, are observed. 13 Psychiatric symptoms may take the longest to diagnose because they can easily be misdiagnosed as common conditions such as schizophrenia and bipolar disorder or non-specific neurodegenerative diseases. It is often not until a patient has shown progressive decline in cognitive function and exhibits dementia and other obvious neurological disabilities that a neurologist or metabolic disease specialist can make a diagnosis of NPC. Table 2 ). Notably, parents and carers 
The Value of Support
Caring for a seriously ill child can impose significant strains on a family.
Physical strains may consist of struggles to identify available services, organising efforts across a number of medical departments and allocating increasing amounts of time towards care as the disease progresses. Emotional strains may negatively affect relationships within the entire family. According to the parents and carers interviewed, the optimal support structure is such that the parents should be at the centre of the model, surrounded by layers of support consisting of social workers, healthcare providers, local government and charities (see Figure 2) . However, this is rarely a reality. Rather, accessible daily support is highly variable depending on where the patient lives. The child's age and local policies are the largest Current Issues Neurometabolic Disease • A voice on the telephone -having somebody to talk to about the child's day-to-day symptoms.
• A central point of for advocacy -having somebody who is aware of all available services and treatments who can also help in preparing all necessary documentation.
• Co-ordination of services -a team that can provide consistent in-home services and support the family in patient care.
Summary and Conclusions
Insufficient knowledge and awareness of metabolic storage diseases such as NPC among general practitioners and paediatricians is a great hindrance in the diagnostic process, and can be a significant source of stress for patients and their families. The insight from interviews conducted with parents and carers of patients with NPC and healthcare professionals specialising in NPC identifies healthcare providers as having a crucial role to play (see Table 3 ). and social and psychological support that allows them to be more proactive in caring for the patient (see Table 3 ). A mediating point of contact between healthcare providers and parents and carers, such as a specialist nurse, would also be able to provide healthcare advice and act as a means of support for services and day-to-day needs. n Niemann-Pick Type C Disease -Results from the NPC Patient and Healthcare Professional Survey 
